A neurological truism is that each side of the brain controls movements on the opposite side of the body. Yet some left hemisphere brain lesions cause bilateral impairment of complex motor function and/or ideomotor apraxia. We report that the left dorsal premotor cortex of normal right-handed people plays a fundamental role in sequential movement of both right and left hands. Subjects performed sequential finger movements during functional magnetic resonance imaging of the motor cortices. In right-handed subjects, the volume of activated dorsal premotor cortex showed a left hemispheric predominance during hand movements. We suggest that the observed left premotor dominance contributes to the lateralization found in lesion studies.
INTRODUCTION
Studies of the primate cerebral cortical motor system uncovered its contralateral organization, such that the right cerebral hemisphere controls movements of the left side of the body and vice versa. This principle is thought to apply generally to all motor areas of the cerebral cortex, the primary motor cortex, supplementary motor area, lateral premotor cortex, and cingulate motor cortex, each of which has been found to contribute to a varying degree to different voluntary movements of the contralateral hand and arm (Roland & Zilles, 1996) .
Despite this general conception, there have nonetheless been lesion studies that suggest that certain higher motor functions, such as execution of movement sequences (Haaland & Harrington, 1996) and motor task learning (Kimura, 1977) might be controlled more by the left hemisphere than the right for both left-and right-arm movements. Similarly, apraxia, a disorder of complex movements such as gestures, tool usage, or pantomiming is mostly found in left-hemispheric lesions, at least in
